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Preliminary and Short Report
LACK OF TOXICITY OF SELENIUM SULFIDE SUSPENSION
FOR HAIR ROOTS*
HENRY C. MAGUIRE, Ja., M.D. AND ALBERT M. KLIGMAN, M.D., PH.D.
A commercial 2 % selenium sulfide shampoo f
in wide use as an anti-dandruff agent for about
a decade has generally been thought to be safe
and comparatively effective. Recently, however,
Archer and Luell reported that this shampoo
could damage scalp hair roots (1). Their study
involved use of the shampoo followed by ex-
amination of manually extracted hair roots
according to the technic of Van Scott and co-
workers (2, 3). They consistently noted large
numbers of deformed roots in shampoo-treated
areas as compared to control areas. These de-
formed ("dysplastic") hair roots were thought
to be analogous to those which may be produced
by X-ray, or by certain cancer chemotherapeutic
agents. A plucked hair was called "dysplastic"
if its bulb was narrowed, constricted, pointed or
angulated by more than 90 degrees. We have
repeated their work with quite different results.
Experimental
Study I: Two ml. of the shampoo were rubbed
into a 10 x 6 cm. area of the scalp of five subjects
for four minutes; shampoo vehicle was applied
in similar fashion to a symmetrical site. Both
shampoo and vehicle were washed out nine
hours later. Hairs were plucked at one, two and
four weeks, and the proportion of dysplastic
hairs determined as well as anagen-telogen
ratios.
The control and experimental sites were
indistinguishable; the selenium treatment has
no palpable effect.
Study II: The scalps of two groups of ten
subjects each were shampooed three times a week
for three months. This greatly exceeds normal
usage. One group used only the selenium
shampoo, the other, the vehicle. IA'ith the fre-
quent shampooings, there was a distinct drop in
telogen count in both groups due to the pre-
mature shedding of telogen hairs. There was no
difference between groups as to proportion of
"dysplastic" hairs in periodically plucked
samples. At the end of three months, biopsy
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specimens were taken from several subjects in
each group. Routine histological preparations in
both groups were normal. In addition, the speci-
mens were examined as undisturbed thick
sections (alcohol dehydration followed by
clearing in oil of wintergreen). Further, portions
of each specimen were digested in ammonium
hydroxide so that the hairs could be extracted
with the slightest force. This was done because
we had already demonstrated that manual
plucking by itself produces "dysplastic" hair
roots, the proportions reaching almost 100%
with certain slow technics (4). With these
methods we observed no dysplastic hairs in
normal scalps.
Neither in the treated nor in the control sites
could we demonstrate any pathologic change in
the hair roots released by ammonium hydroxide
digestion and as seen in thick cleared specimens.
Study III: Growth rates of hair in the twenty
subjects of Study II were studied by shaving a
scalp area with safety razor and measuring hair
lengths at weekly intervals for three weeks.
Measurements were made using a draftsman's
rule and observing the hair with a stereomicro-
scope. The shaving treatment did not depress the
rate of hair growth.
Study IV: In three subjects, two symmetrical
areas of the scalp were shaved and plastic cups
fastened air-tight to the skin. Ten ml. of shampoo
or vehicle was introduced into the cups so that
each subject had depots of both shampoo and
vehicle in good contact with his scalp for twenty-
four hours. At the time of removal, there was
considerable maceration, but no indication of
irritation by selenium sulfide shampoo or its
vehicle. When the treated areas were studied
three weeks later, there was no evidence of
scalp irritation, no alopecia, no change in hair
growth rate and no change in plucked hairs.
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Gonclusion.s and Summary
Selenium is quite toxic when systemically
administered. Selenium poisoning resulting from
increased amounts of the metal in the diet of
live stock is well-known to the veterinarian,
alopeeia often being a feature of the syndrome
(5). In humans, there are rare reports of selenium
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poisoning following application of selenium-
containing material to dermatitie skin (6).
Alopecia has not been described as part of the
human clinical syndrome.
We have evaluated a 2j % selenium sulfide
shampoo (Selsun) for its reported damaging
effects on the hair roots of the normal human
scalp. Even after intensive exposure, no toxic
effects on hair could be demonstrated.
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